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SECRET

HEADQUARTERS
UNITED STATES CONTINENTAL AEMY COMMAND
Fort Monroe, Virginia

ATDEYV -5 413.4/26(S)(24 Feb 59) 24 February 1959

SUBJECT: Report of Project Nr TF-958, Countermeasures Evaluation
of Receiver R-695/ALT -6B (U)

TO: Chief of Research and Development
Department of the Army
Washington 25, DC

1. Inciosed is a copy of the Joint Report of US Army Air Defense
Board and Wright Air Development Center, Project Nr TF-958, subject:
"Countermeasures Evaluation of Receiver R-695/ALT-6B (U). "

2. This headquarters concurs in the conclusions of paragraph 7
of the report,

3. It is recommended that this report be brought to the attention
of responsible technical agencies for their information in the design of
future radar tracking equipment. ‘

FOR THE COMMANDER:

N [}

w/ﬁ_:&
1 Incl WILLIAM A, KEIL
{Over) Major, AGC

Asst Adjutant General

Special Handling Required; Nos REGRADED UNCLASSIFIED
Releasable To Foreign Nationals WHEN SEPARATED FROM
Except: None CLASSIFIED INCLOSURE
By A horily_ of CG, USCONARC
Per: %ﬂ;‘an‘g ‘

“ /J'G—C.\ Copy Nr_____2___of 41 copies
Date: 24 Feb 59 CN: 112277

ARMY=USCOMARC~ 1394
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1 Incl
Joint Rept of USAAD
Bd & Wright Air Dev
Cen, Project Nr
TF -958, subj as above

Copies furnished:
A-
DCSOPS, DA
CofOrd
CsigO
CG's

US ARADCOM

USARAL
Asgoc Dir (Army), US Nav Tng Device Cen
Comdt

USACGSC

US ARADSCH

USAAMS
Pres

USAAD Bd (WO incl)

USA Arty Bd
USCONARC LO

Pentagon (WO incl)

Wright Air Dev Cen {WO incl)
Marine LO, Hq USCONARC (WO incl)
CofS, USAF (WO incl)

CNO (WO incl)
Hg, USMC
Comdr,

Air RD Comd

ASTIA
Dir

Air Univ Library

Marine Corps Ldg Force Dev Cen
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REPORT OF FROJECT MR TF-953

COUNTERME..SURES EV/.LU+TION OF RECEIVER R-595/.LT-68 (U)

[mae
BSTR/.CT:

(C) THIS FINAL REPORT CF TEST CONTAINS AN EVALUATICN OF THE R-695/ALT-
6B AUTOMATIC AIROORNE RECEIVER DESIGNED TO INTERCEPT GROUND AND Al7RDORNE
SICNALS, ACTIVATE AND TUNE THE N/ LT=6B JAMMING TRANSMITTER TO THE PiRCPER
FREQUENCY, TEST DATA WERE OBTAINED FROM THE NIKE .\J/'X FIRE CUNTROL SYSTEM,
TRACKING PORTIUN ONLY. THE RECEIVER WAS EVALUATED IN TERMS CF EFFECTIVE

IANGE AND ACCURACY OF FREQUENCY SET<ON,

TEST _OFFICERS:

US /RMY /1R DEFENSE BoaRrD Capr C. M. KiNDICK
w/DC, WCLGL-2 MR. T. G. CUNNINGHAM

1. (U) AutHoRiTY.

A. TeEsT DIRECTIVES.

(1) Lerrer, ATDEV-5 %13.4/114(cC), é23 Jut 58) HeapauarTers,
UNITED STATES CONTINENTAL /RMY COMMAND, 23 JuL 50, susuect: "JoINT EvaLua-
TION OF RADAR COUNTERMEASURES SET, /. IRBGRNE JAMMER AN/LLT-GB (v)."

(2) ECM TesTing ConFerence ofF 30 OcToner 1956 DETWEEN ARDC
AND CONARC.

"B. PURPOSE. TC EVALUATE THE FOLLCWING:

(1) THe eFFecTiveNess ofF THE R-695//LT-6B RECEIVER AGAINST
X=DAND TRACKING RADAR.

(2) THE VULNERABILITY ©F X=DAND TRACKING RADAR TO JAMMING
AND TO DEVELOP OPERATIONAL TECHNIQUES TO MINIMIZE THESE COUNTERMEASURES.

2. (U) RereRences.

A. ANNUAL JOINT ELECTRONIC COUNTERMEASURES PLANNING CONFERENCE,
HELD AT USCONARC, 29 Octoser 1957.

B. TELEPHONE CONVERSATION DETWEEN LT CoL GemmeLL, US ARMY /IR
DeFENSE BoaRD, AND MR. Laco KNIGHT OF WADC, on 5 Mavr 1958.

Copy NR cflz oF Jffchornes
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3. (C) DESCRIPTION OF MATERIEL.

A. ECM EqQuiPMENT,

(1) CounterMessures TRANSMITTING SET AN/ LT-6B 18 A CNTINUOUS

w.VE, N ISE AND FREQUENCY MCOULATED, REMOTELY CONTROLLED, AIRUIANE ADAR
JAMMING SYSTEM TUNAJLE OVER A FREGQUENCY RANGE oF 40 T 10,500 MenacycLEs.
EFFECTIVE FREQUENCY CUVERAGE CF THE EQUIPMENT IS DETERMINED JY THE SFLECTICN
OF INTERCHANGEAGLE T.ANSMITTER GILUPS FCR INSTALLATION IN THE Ti/.NSMITTING
SET. EACH TR NSMITTER GRIUP CIVERS A SPECIFIC FREQUENCY RANGE AND CAN LE
PERATED WITH EITHER OF THE TRANSMITTERS. TWELVE OIFFERENT TRANSMITTER
GRUPS ARE USED TO CUVER THESE FREQUENCIES, EACH INCLUDING A TUNAULE MACNE-
TR N ISCILLATOR CAPADLE CF JAMMING A DIFFERENT RANGE CF FREQUENCIES. THIS

SCILL.T & HAS AN RF Power .UTPUT &F |50 WATTS MINIMUM AT ANY PINT IN THE
FLEQUENCY R/ANGE OF THE OSCILLATCR. THE MODULATICN AMPLITUDRE IS SUCH THAT
THE DANDWINTH “F THE TRANSMITTER SIGNAL IS A MINIMUM “F EIGHT MEGACYCLES.
TH!S SANOWIOTH HAS AT LEAST |00 WATTS C NCENTRATED THEREIN ANC NUT LESS THAN
E1GHT WATTS IN ANY SNE MEGACYCLE PURTI_N OF THIS DAND, THE SYSTEW AS USED
IN THESE TESTS IS DESIGNEZ T2 JAM X=IAND DEFENSIVE SEARCH, TRACK AND GUNLAY-
ING TYPE RADARS WITHIN THE FREQUENCY RANGE OF 8750 To 10,500 MEGACYCLES.

(2) Mo0ES F OPERATION, THE TRANSMITTING SET /N//LT-6B 1s
SF OPERATION, FREQUENCY SWEEP GENERATORS ANO/ R A
IN THE DIFFERENT MODES NF OPERATION,

CAPADLE OF FCUR MODES
RANCOM NOISE MODULATION SIGNAL ARE USED

(a) Spor JamMING., CONTINUOUS JAMMING F A SINGLE FRE=-

QUENCY,

(c) SLow-sweer JaMMINC. PRCVIDES YHE CAPAGILITY TO SWEEP

A DANDWIDTH ADJUSTABLE FROM APPROXIMATELY ZERDO T7 THE INTIRE FREQUENCY RANGE
OF THE OSCILLATCR TUBE. THE SWEEP RATE 1S VARIALLE FR™M 2 T2 120 CYCLES PER

MINUTE.

(c) FAST-SWEEP JAMMING. PROVILES THE CAPABILITY TO FAST=
SWEEP ACOUT A CENTER FREQUENCY. THE GANCWIDTH THAT MAY DE FAST SWEPT WILL
VARY ACCORDING TO THE FREQUENCY RANGE OF THE OSCILLATOR TUBE USED., THE X~
CAND OSCILLAT2R THAT WILL GE USED IN THESE TESTS MAY 0OE FAST SWEPT OVER A
OANDWIDTH VARIAGLE FROM APPROXIMATELY O To 200 MEGACYCLES. THE SWEEP RATE
IS VARIATDLE OVER THE GIVEN CANDWIDTH AT ANY DESIRED RATE FROM 2 To 20 CYCLES

PER SECOND.

(0) CoMGINED-SWEEP JAMMING. THIS JAMMING MODE USES A
COMGINATICN OF SLOW AND FAST SWEEPS DESCRIDED IN () anp (c), ADOVE. WHEN

Copy Nr 37g OF Z ' corrEs
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TUy, THE CENTER FRECUENCY |8 SELECTED FOR 8LOW

COMCINED SWEEP J/MMING | -
2 SLEEP JAMMING SIGNAL MODULATES THE VYARYING SLOW

SWEEP J/MMING AND THE 74
SWEEP FREQUENCY.

s u
3

B. /UTOMATIC RECEIVER., THE AUTOMATIC RECEIVER EQUIPMENT, WHEN
PART 07 U4E Aﬂ?lt'-SB, WiLL CONTINUOUSLY MONITOR SIGNALS WITH=-
IN A PRESET RANGT O IPEQUCHZIES AND WILL TURN ON THE TRANSMITTING EQUIP~
MENT WHEN A DING_R0_% L'GNAL, AS DETERMINED BY PRESET CONTROLS AND ANALY-
SIS CIRCUITS, 135 RECTIVED., THE AUTOMATIC RECEIVER EQUiIiPMENT CAN BE SET

TO RESPOND TC THE PART| ULAR SIGNALS DETERMINED TO BE DANGEROUS TO THE AIR-
CRAFT MISSION. AFTER THE TRANSMITTING €QUIPMENT HAS BEEN TURNED ON, THE
AUTOMATIC RECEIVER FCUIPMENT WILL BRIEFLY DISABLE THE TRANSMITTER AT RANOOM
TIMES, AND LOOF “~30iJ3ii THC JAMMING SIGNAL TO DETERMINE 1F THE V!CTIM SIG-
NAL IS STILL PRLECHY, WHEN THE VICTIM SIGNAL HAS DISAPPEARED IT WiLL TURN
OFF THE TRANSMITTiNG EQUIPMUNT AND RESUME I1TS MONITOR FUNCT (ONS,

EMPLOYED AS

¢. Freouewcy. EFFECTIVE FREQUENCY COVERAGE OF THE AN/ALT-6B 1s
DETERMINED BY SLLECIION OF MATCHED INTERCHANGEABLE TRANSMITTSR AND RECEIV-
ER GROUPS FOR INSTALLATION IN THE BASIC TRANSMITTING AND RECEIVING EQUIP-
MENT. EACH PAIR OF GROUPS COVER A SPECIFIC FREQUENCY RANGE. TWwO RECE!VER
GROUPS ARE PRESENTLY AVAILABLE AND MENCE THE MONITOR FUNCTION OF THE AN
ALT-6B AUTOMATIC RECZiVER EQUIPMENT CAN BE USED ONLY IN THESE FREQUENCY
RANGES. (S-8aND 2350-3600 MCs., X-pano 8750-10,500 MCs.)

0. MooeEs 0f RECEIVER OPERATION. TwOo MODES OF AUTOMATIC RECEIVER
OPERATION ARE AVAILABLE. THE MODE IS SELECTED PRIOR TO TAKE=OFF AND THE
CONTROLS SET ACCORDINGLY. THE MODES ARE:

(1) Mobe A. IN THIS MODE A SELECTED RANGE OF FREQUENCIES IS
MONITORED ON A | PROBABILITY OF INTERCEPT BASIS. THE CENTER OF THE BAND
MAY BE POSITIONED TO ANY FREQUENCY WITHIN THE TUNING RANGE OF THE RECEIVER
GROUP. BANDWIDTH OF ({E MONITORED CHANNEL MAY BE 200 MC, 150 MC, 100 MC or
50 MC. A SIGNAL FALLING WITHIN THE SELECTED BANOWIDTH AND DISPLAYING THE
CHARACTERISTICS DETERMINED TO BE DANGEROUS WILL TURN ON THE TRANSMITTING
EQUIPMENT. SWEEP RATE, CENTER FREQUENCY AND BANDWIDTH ARE PRESET.

(2) Mopbe B. [N MoDE B ANY BAND OF FREQUENCIES WITHIN THE
LINITS OF THE RECEIVER GROUP WILL BE SCANNED., ON RECEIVING A SiGNAL HAVING
THE CHARACTERISTICS DETERMINED TO BE D/NGEROUS, THE RECEIVER WiLL STOP
SCANNING AND POSITION THE JANMER WITHIN £’20 MC OF THE TARGET SIGNAL. SWEEP

RATES AND BANDWIDTH ARE PRESET.,

E. SIGNAL DISCRIMINATION,

A “?
CoFy NR 1i{ or}’:é COPIES

3 Pace Mi 43 oF ’” PAGES

SECRET




SECRET

(t) SE.RCH. P SED SEARCH AND TRACK., RECEIVIR IS SENSITIVE
TO SI1GNALS HAVING PULSE REFETITION FREQUENCIES IN THE RANGE CF 200 To

10,000 prs.

(2) Tasrcx. PuLSED TRACK., RECEIVER 1S SENSITIVE TO PULSED
SIGNALS HAVING PEPSTITION FREQUENCIES IN THE Rance 800 to 10,000 pps. Svs-

TEM 1S iNOPER.T:-C +c CW, NNISE DR PULSED SIGNALS PRF LESS THAN
MORE THAN [C,000 e,

PPS OR

{3) C¢. RecziverR 1s SENSITIVT TO.CW SIGNALS ONLY. AUTOMATIC
SYSTEM WILL NOT BE ACTIVATED ON ANY PULSED-TYPE SIGNALS.

Pl Ii:pxnxr'rn J/HMING MODES (AFTCR RECEIVER LOCK-ON).

(1) FacT sweep [Receiver MoDES A or B) 2-20 cps
0-200 MC DANDWIDTH

{2) Stew swerp (RECEIVER MOPES A or B) 2-120 cpMm
O=FuLL BANOWIDTH

(3) Comeinep sweer (RECEIVER MODES A OR B) ANY COMBINATION
OF FAST AND S$1OW SWEEP. ‘

G. EQUIPMENT INSTALLED IN AIRCRAFT, Two EACH COUNTERMEASURES
TRANSMITTING SETS ANJALT-BB WITH TWo EACH RECE!IVERS R-695/ALT-68 WERE IN-
STALLED IN A C-131B TYPE AIRCRAFT. Two HORN TYPE ANTENNAS AT-581/ALT-68

IN A RADOME ON THE UNDERSIDE OF THE AIRCRAFT PCINTING FOil-
A SINGLE ANTENNA WAS USED

WERE INSTALLED
WARD, TILTED 20 DEGREES DUWN FROM HORI ZONTAL,

FOR TRANSMITTING AND RECEIVING.

H. RADAR SuPPORT EQUIPMENT. DETAILED DESCRIPTIONS COF THE NIKE
AJAX SYSTEM CAN BE FCUND IN DEPARTMENT OF THE AxMY TECHNICAL MANUALS

9-5000 seriES.

b, (S) BackGROUND. THE COUNTERMEASURES TRANSMITTING SET AN/ALT-68
IS THE RESULT OF 4 SECUND SOURCE CONTRACT TO IMPROVE THE PERFORMANCE, OPERA=
TIONAL CAPABILITY AND FREQUENCY RANGE CF ITS PRECEDENT EQUIPMENT AH/APT-16.
THE AN/APT-I6 EQU IPMENT WAS DESIGNEU AS A SPOT JAMMER TO COVER THE S=BAND
FREQUENCY ONLY., THE AN/ALT-GB EQUIPMENT WILL COVER THE FREQUENCY RANGE FROM
40 ro 10,500 MEGACYCLES USING PLUG-IN OSCILLATOR. THIS EQUIPMENT WILL PRO-
VIDE FCUR DIFFERENT MODES OF OPERATION AGAINST EITHER VERTICALLY OR HORIZGN-
TALLY POLARIZED ANTENNAS. WITH THE INCREASED SPEED OF AIRCRAFT, INCREASE IN
THE NUMBER OF JAMMING EQUIPMENTS INSTALLED AND THE DECREASE OF SPACE AVAIL=~
ABLE FOR AN ECM OPERATOR, IT WAS APPARENT THAT SOME AUTOMATIC DEVICE WAS

Copy NR q22¥ oF }CV COPIES
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NEECED TO OPERAIZ THE JAMMING CQUIPMENT. Twue Receiver R=-595/ALT-68 1s The
KESULY OF A CONTRACT TO PRCYIDE A RECEIVER THAT WOULD SEARCH THE FRECUENCY
SPECTNUM, INTERCZPT A VICTM 31GNAL AND AUTOMAT ICALLY TUNE THE TRANSMITTER

TO THAT FREQUENCY AND START JUAMMING,

5. (S) Summary oF Test,

A. A TOVAL OF FIVE FLIGHTS WERE FLOWN, OF WH,CH TWO WERE CON=-
SIDERED SUCCESSFUL. OF THZ REMAINING THREE, TWO WERE UNSUCCESSFUL BECAUSE
OF ERRAYIC OPZRATION OR FAILURE OF THE AN, ALT-6B AUTOMATIC EQUIPMENT AND
ONE BECAUSC OF FAILURE OF THE AIRCRAFT POWER POD.

B. THE VLST WAS CONDUCTED IN TWO PHASES. PHASE |+ WAS TO DETER-
MINE THE OPTIMUI4 3WEEP RATES AND WIDTHS FO.. THE JAMMER AGAINST THE TRACK
RADAR SO THAT AN EVALUATION OF THE AUTOMATIC RECE!VER AND THF COUNTER=
COUNTERMEASURES TECHNIQUES OF THE TRACK RADAR WOULD BE REALIRTIC. PHASE
|B was THEN CONDUCTED JSING FARAMETERS ESTABLISHED IN PHASE |+ AND DAT.. RE-
CORDED IN THE FORM OF AN EVENTS REZCORDER TAPE. DURING THIS PHASE ONLY ONE
MISSION WAS SUCCESSFUL AND THE POWER POD FAILURE NECESSITATED THE RETURN OF
THE TEST AIRGRAFT TO ITS DASE AND CANCELLATION OF FURTHER TESTING.,

c. THE TARGET AIRCRAFT, C/ixRYING THE AN/ALT-6B AUTOMATIC EQuiP-
MENT, FLEW RADIAL INBOUND COURSES TO THE RADAR SITE AND ALL RUNS WERE
STARTED AT A RANGE OF 40,000 vakDS. 1IWE TRACK RADAR WAS LIMITED TO A FRE-
QUENCY RANGE OF 9#00 To 9600 MC AND WAS OPERATED IN BOTH AUTOMATIC AND MAN-
UAL AIDED TRACKING MODES, TEST RESULTS \NDICATE THAT THE JAMMING AFFECTED
THE TRACK RADAR IN AUTOMATIC MODE BUT HAD VERY LITTLE EFFECT IN MANUAL
AIDED MODE. THE AUTOMATIC RECEIVER WAS TURNED ON AT 40,000 YARDS AND THE
AVERAGE TIME FOR TURN=ON AND /CTIVATION OF THE TRANSMITTER WAS APPROXI =
MATEL" 50 SECONDS., THIS WAS AVERAGE TIME WITH A SINGLE ANTENNA INSTALLA=
TION, MINiMUM TIME WAS |2 SECONDS AND MAXIMUK TIME }20 secoNpS. FREQUENCY
SET=ON ACCURACY OF THE RECEIVER WAS WELL WITHIN THE SPEC:FIGATION OF £ 20

MC DURING THE ONE MISSION iIN PHASE [A.

6. (S) Discussicn.

A, CONSIDERABLE DIFFICULTY WITH THE OPERATIONAL RELIABILITY OF

THE R-695/ALT-68 RECEZIVER WAS ENCOUNTERED. AT NO TIME WERE SOTH OF THE
SYSTEMS OPERATIONAL AND CONTRACTOR PERSONNEL DEVOTED A SREAT AMOUNT OF TIME

TO THE MAINTENANCE OF THE RECEIVER FOR PROPER OPERATION.

B. BECAUSE OF THE AIRCRAFT POWER POD FAILURE AND PRIOR COMMITMENTS
OoF THE US ARMY AR DEFENSE BOARD, THE TEST WAS TERMINATED AND NO COUNTER-
COUNTERMEASUREY TECHNIQUES WERE INVESTIGATED BY THE GROUND RADAR., COUNTER~
COUNTERMEASURES WERE NOT PERMITTED DURING PHASES | ANO []. THESE WERE TO BF
INVESTIGATED DURING A THIRD PHASE WHICH WAS NEVER FLOWN,

- ,‘ ’
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7. (S) ConcrLusions,

A, The R-695/ALT-66 RECEIVER OPERATEC SATISFACTOURILY DURING THIS
TEST AS FAR AS IT PRCGREZSED,

Bo RELIABILITY AND MA!NTENANCE OF THE R-695/ALT-6B RECEIVER ARE
MAJOR PROBLEMS,

Coe NO CONCLUSIONS CAN BE DRAWN AS TO THE EFFECTIVENESS OF THE
COUNTER-COUNTERMEASURE TECHNIQUES BECAUSE THE TEST DID NOT PROGRESS TO THIS
PHASE,

8. (U} PERSONNEL, PARTICIPANTS IN THE CONDUCT OF THIS TEST WERE?

US ArRMY AR DEFENSE BOARD:

LT Cot Jo. D, GEMMELL
Mavor T. E. MARRIOTT
CaPT Co M. Kinoick (TesT DiRECTOR)

MMIGHT Alx DEVFLOPMENT CENTER:

CapT RoBERT K, YeCk

T. G. CUNNINGHAM (TisT DIRECTOR)
THES REPURT WAS PREPARED BY CAPT C. M. KinNoick, US ArMy Air DEeFENSE Boaro,
Capt Rozert K, YVeEck ano MR, T, G, C(NNINGHAM, WRiIGHT AIR DEVELOPMENT CENTER,

30 DEC I

9. (U) ReGrRADED CONFIDENTIAL

-7 /f /
; ,tib‘arbv'vb¢w?v1,,—~\ e ¢ =
o CUMMINS, COL USAF d !
C ef, Weapons Guidance Laboratory CoLONEL, ARTY
Virectorate of Laboratoriss PRESIDENT

US ArRMY AR DeFense BoarD
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